Release of the transverse carpal ligament can be performed safely under local anesthesia and without the use of tourniquet. There are conflicting reports for the use of tourniquet in carpal tunnel syndrome. The aim of the study was to compare the patient satisfaction with and without tourniquet in patients with carpal tunnel decompression. This was a retrospective study performed in twenty-four patients who underwent bilateral carpal tunnel decompression. All the patients were diagnosed using a combination of clinical history, clinical tests and EMG recordings. One side was operated with use of tourniquet and other side without. Patient evaluation measure was used to assess the satisfaction score. A telephonic interview was conducted and patients were asked the questions regarding discomfort caused by tourniquet. The results demonstrated that there was a significant difference in discomfort at the tourniquet site at the time of operation (p<0.00017). Long term, there was no apparent difference in functional outcome of patients operated on with or without tourniquet. There was also no significant difference in subjective sensation, grip or use of hand in patients who underwent carpal tunnel release with or without tourniquet. We conclude that we should not use tourniquet in carpal tunnel decompression.
Introduction
Carpal tunnel syndrome is a frequently encountered cause of upper extremity discomfort and disability, with an annual incidence of 0.1% in the general population [1] and over 2% in high-risk population [2] . A large number of patients fail to respond to conservative treatment with wrist splints, analgesics, lifestyle modification and corticosteroid injection * E-mail: kamnag76@yahoo.com [3] . In this group of patients, surgical release of flexor retinaculum is indicated in order to decompress the carpal tunnel, as first described by Learmonth in 1933 [4] . Surgical decompression of the carpal tunnel can be performed under local or general anaesthetic, with or without a tourniquet.
Anecdotal accounts [5] and formal assessments of tourniquet tolerance [6] [7] [8] reveal conflicting evidence regarding patient tolerance of tourniquets during carpal tunnel decompression. Till now, no study has been performed to compare the use of a tourniquet on patient satisfaction in those undergoing bilateral carpal tunnel decompression. We studied patients who underwent bilateral carpal tunnel decompression, one side with tourniquet and another side without tourniquet to compare patient experience of the tourniquet. Patient evaluation measure was used to assess the patient satisfaction.
Statistical methods and Experimental Procedures
Twenty four patients who underwent staged bilateral carpal decompression, one side with tourniquet and another side without tourniquet were selected and studied retrospectively. All the patients were diagnosed using a combination of clinical history, clinical tests and EMG recordings.
Patients were admitted to a day case unit and transferred to the operating room after taking the informed consent. An upper arm tourniquet was applied and up to 10 mls of 2% plain lignocaine was infiltrated to the skin and subcutaneous tissue only at operative field. No attempt was made to inject directly into carpal tunnel itself. The tourniquet was then inflated to a pressure of 220 mmHg and the limb was prepared with betadine. A standard carpal tunnel decompression was performed. Adequate haemostasis was achieved in all patients, with and without tourniquet. In patients with tourniquet, tourniquet was not released until after the bandages had been applied.
Patient evaluation measure [3] was used to assess the patient satisfaction. A telephone interview was carried out and patients were asked the standard questions as mentioned in patient evaluation measure after explaining the process to them. The response rate was high at 84% (n =20) and subsequently the final analysis was confined to these twenty patients. Statistical analysis was performed using the Mann-Whitney U test.
The questionnaire
The PEM questionnaire was devised in 1995 [9] and subsequently has been shown to be a reliable, valid and responsive tool for assessing outcomes of disorders of the hand [10] . A simple visual analogue score is used to answer each of the questions. Patients were asked to rate their experience on a score of one to seven, with a lower score corresponding to a higher level of satisfaction for each question.
Results
The study consisted of 20 patients of which 12 were female (60%). The mean age was 35.7 years. 15 patients had conduction studies done to diagnose the carpal tunnel syndrome. 11 patients who underwent carpal tunnel release without tourniquet, were operated on by the consultant surgeon, while rest of them were performed by the middle grade surgeon. In the twenty procedures carried with a tourniquet, 9 of them were performed by the consultant surgeon, while the rest were performed by the middle grade surgeon. There was no significant difference between the grade of surgeon in two groups ( Table 1 ). The mean tourniquet time was 10.5 minutes. There were no perioperative complications in either group. On evaluation of the PEM score, it was found out that there was a significant difference in arm discomfort at the time of operation (p < 0.00017) ( Table 2 ), but there was no apparent difference in arm discomfort at 1 week. There was also no significant difference in subjective sensation, grip or use of hand in patients who underwent carpal tunnel release with or without tourniquet. The terms used by the patients after having tourniquet were "unbearable", "worst part of operation" and "pressure on arm unbelievable". 
Discussion
The use of a tourniquet for carpal tunnel decompression has been the source of much interest. Tourniquet control creates a blood-less field, which assists anatomic dissection and enables better visualisation of important structures. It may be argued that this may be of limited value due to the predictable nature and limited dissection involved in carpal tunnel release. Tourniquet application may cause subclinical, temporary changes in the forearm muscles, constraining available operative time and contributing to post operative hand edema. Our study is the only one study till now ,which compared the same patient with and without tourniquet thus eliminating all the confounding factors like age, sex, pain threshold etc. Also there was no significant difference between the grade of surgeon in two groups. In our study, the discomfort in the arm was only significant at the time of operation, while there was no long term difference in outcome in patients with or without tourniquet. Also, there was no difference in grip, feeling or use of hand in both the groups. Braithwaite et al [7] also argued against the use of tourniquet and favour the using local anesthesia with adrenaline claiming more discomfort is caused by the tourniquet. However, tourniquet was well tolerated for the short time necessary for this operation. Furthermore, using a tourniquet allows good and quick haemostasis and therefore results in shorter operating times. On the other hand, Bennett and Mohler [6] showed little or no discomfort during the small time periods involved in their study. Gulati et al [11] also showed no difference in PEM score in patients who underwent carpal tunnel release with or without tourniquet.
We found the PEM questionnaire to be an efficient way of collecting information on outcome for audit purposes. The advantage of such generic assessment is that the impact of disease on patient's quality of life is also considered, a factor which may be overlooked with disease-specific tools such as the Levine questionnaire for carpal tunnel syndrome. The questionnaire's simple analogue was well-received by the patients in this study, reflected by the high response rate (84%).
In conclusions use of tourniquet in carpal tunnel decompression causes discomfort. The long-term outcomes in patients who underwent carpal tunnel release with or without tourniquet are same. We conclude that we should not use tourniquet for carpal tunnel decompression.
